Computed tomography (CT) imaging and electron-probe microanalysis (EPMA) have been used to study samples of the Mundrabilla and Colomera iron meteorites in order to perform structural, textural, and mineralogical analysis [ 13. Both y-ray (60Co source, essentially monochromatic 1.25 MeV avg.) and x-ray (420 KeV, continuous) sources have been used, with effective resolution of approximately 1 mm and 0.25 mm, respectively. The y-ray source provides -15 cm penetration through steel and is used for larger samples, whereas the x-ray source provides superior resolution at reduced penetration but exhibits beam hardening artifacts. Here we present a combined approach where CT and EPMA imaging and microanalysis aid in the identification of structural and compositioilal featlres in iron meteorites.
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CT imaging of Mundrabilla and Colomera provides -1 mm image slices which are animated as movies and used to render structural figures of the component phases (figures 1 and 2). The rendered CT data provide an excellent tool for visualizing and quantifying the structural relationships between component phases, and can be used for targeted selection of inclusions for sampling and hrther analysis. Analysis of the CT data indicates that large spatial features with significant density contrast are readily discriminated, whereas smaller features and phases of similar density are less effectively discriminated. li; hlundrabilla we observe excellent discrimination between FeNi alloy (kamacite and taenite), FeS (troilite), and graphite-rich phases; however, due to density ana resolution issues silicate inclusions hzive been difficult to identify. The CT data from Colomera are being used in combination with EPMA to refine the identification of silicate minerals. Conversion of raw C'T data currently uses an ASTM method based on a library of elemental and compound standards, and it is anticipated that Monte Carlo modeling of y-ray and x-ray absorption in simplified structures will aid in CT data reduction for iron meteorite samples. The analysis of rendered CT structures provides quantitative information about crystal growth and preliminary results indicate that Mtindrabilla has a significant degree of FeNi connectivity, suggesting that dendritic growth occurred during directional solidification. Comparison to crystal growth experiments in other binary alloys may provide information about the solidification conditions [2]. Our goal is to better understand the complex crystallization and cooling histories of asteroid bodies as recorded by these iron meteorites. go B d, Na-rich feld ar and/or glass is blue, and K-rich feldspar is green. Inset shows inclusion at 3x lugher
